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VEHICLE CONTROL SYSTEM BASED ON
USER INPUT AND METHOD THEREOFK

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s based on and claims the benefit of
priority to Korean Patent Application No. 10-2016-0064923,
filed on May 26, 2016 1n the Korean Intellectual Property
Oflice, the disclosure of which 1s incorporated herein 1n 1ts
entirety by reference.

TECHNICAL FIELD

The present disclosure relates to a vehicle control system
based on a user mput and a method thereof, and more
particularly, to a technology of performing a vehicle control
by applying region of interest information mput by a user.

BACKGROUND

In accordance with the development of a sensor technol-
ogy such as a ultrasonic sensor, a camera, radar, or the like,
various advanced driver assistance systems (ADAS) such as
an automatic parking system, a parking assistance system,
and the like that perform a vehicle control or provide a
warning by recognizing obstacles around a vehicle are
mounted 1n the vehicle.

Such ADAS controls or guides the vehicle to allow the
vehicle to avoid a collision by recognizing the obstacles or
surrounding vehicles. Since some obstacles (e.g., a curb-
stone, a puddle, etc.) may have a low height, some obstacles
(e.g., a barbed-wire fence) may be diflicult to be recognized
on characteristics of the sensor, and some obstacles such as
a waterway or a slope way may be impossible to be
recognized by the sensor, and 1n addition, since dangerous
regions may not be recognized by an existing ultrasonic
sensor, there 1s a problem that accident likelithood exists
when these obstacles and dangerous regions exist on a path
of the vehicle.

SUMMARY

The present disclosure has been made to solve the above-
mentioned problems occurring in the prior art while advan-
tages achieved by the prior art are maintained intact.

An aspect of the present disclosure provides a vehicle
control system based on a user input and a method thereof
capable of performing a safe and accurate vehicle control
and 1ncreasing convenience ol a user by receiving informa-
tion on obstacles or dangerous regions visually recognized
by the user and a position relationship with other vehicles
from the user and applying the received information to the
vehicle control.

However, objects of the present disclosure are not limited
to the objects described above, and other objects that are not
described above may be clearly understood by those skilled
in the art from the following description.

According to an exemplary embodiment of the present
disclosure, a vehicle control system based on a user mput
includes: a user information iput device recerving a region
of interest from a user; a vehicle movement information
calculator calculating movement information of a vehicle;
and a vehicle position relationship tracker performing a
vehicle control based on the region of interest and the
movement mformation of the vehicle.
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The vehicle control system may further include an 1image
coordinate converter converting an 1image coordinate of the

region ol interest received from the user into a world
coordinate.

The 1mage coordinate converter may calculate a world
coordinate for a position of the vehicle and a world coor-
dinate of the region of interest after the vehicle 1s moved by
adding the movement information of the vehicle to the world
coordinate for the position of the vehicle and the world
coordinate of the region of interest.

The vehicle position relationship tracker may control the
vehicle by comparing a relative distance between the world
coordinate for the position of the vehicle and the world
coordinate of the region of interest after the vehicle 1s
moved.

The vehicle position relationship tracker may perform a
control to avoid a collision between the vehicle and the
region ol interest.

The region of interest may 1include obstacles which are not
sensed by a sensor.

The vehicle control system may further include an 1image
obtainer obtaining image data around the vehicle.

The user information mput device may display the image
data obtained by the image obtainer on a screen, and receive
the region of iterest by a touch of a user among the 1mage
data displayed on the screen.

The vehicle control system may further include an 1mage
synthesizer synthesizing front, rear, and side images of the
vehicle from the image data of the image obtainer.

The user information input device may display the image
data synthesized by the image synthesizer on a screen, and
receive the region of mterest by a touch of a user among the
image data displayed on the screen.

According to another exemplary embodiment of the pres-
ent disclosure, a vehicle control method based on a user
input includes: displaying image data around a vehicle on a
screen; designating, by an input from a user, a region of
interest on the displayed screen; and performing a vehicle
control by applying the region of interest. In the displaying
of the image data on the screen, front, rear, and side 1image
data of the vehicle may be synthesized and be displayed.

In the designating of the region of interest, the region of
interest may be received by a touch or drag manner on the
screen.

In the designating of the region of interest, an 1mage
coordinate of the region of interest may be converted into a
world coordinate.

The performing of the vehicle control by applying the
region of mterest may include: calculating movement 1nfor-
mation of the vehicle; and performing the vehicle control
according to a distance between the region of interest and the
vehicle by considering the movement information of the
vehicle.

The performing of the vehicle control by applying the
region of interest may further include warning a collision by
comparing a distance between the region of interest and the
vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the present disclosure will be more apparent from the
following detailed description taken 1in conjunction with the
accompanying drawings.

FIG. 1 1s a configuration diagram of a vehicle control
system based on a user input according to an exemplary
embodiment of the present disclosure.
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FIG. 2 1s a flow chart i1llustrating a vehicle control method
based on a user input according to an exemplary embodi-

ment of the present disclosure.

FIG. 3A 1s an illustrative view of a screen for a user input
according to an exemplary embodiment of the present
disclosure.

FIG. 3B 1s an illustrative view of a user mput through an
input point according to an exemplary embodiment of the
present disclosure.

FIG. 3C 1s an 1illustrative view of a region of interest
setting through the user mput according to an exemplary
embodiment of the present disclosure.

FIG. 4A 1s an illustrative view of a set screen of a region
of interest through the user input when a vehicle 1s moved
according to an exemplary embodiment of the present
disclosure.

FIG. 4B 1s an 1illustrative view of performing the vehicle
control by applying the setting of the region of interest of
FIG. 4A.

FIG. 5 1s a diagram 1llustrating an example warning a
collision risk by applying the region of interest set by the
user mput according to an exemplary embodiment of the
present disclosure.

FIG. 6 1s a diagram 1llustrating a projection model of a
pin-hole type according to an exemplary embodiment of the
present disclosure.

FIG. 7 1s a diagram 1llustrating an example tracking a
position relationship between a user input region and a
vehicle 1n response to the movement of the vehicle accord-
ing to an exemplary embodiment of the present disclosure.

FI1G. 8 1s a configuration diagram of a computer system to
implement a vehicle control technology based on a user
input according to an exemplary embodiment of the present
disclosure.

DETAILED DESCRIPTION

Hereinafter, some exemplary embodiments of the present
disclosure will be described in detail with reference to the
illustrative drawings. It 1s to be noted that 1n giving reference
numerals to components of each of the accompanying
drawings, the same components will be denoted by the same
reference numerals even though they are shown in different
drawings. Further, in describing exemplary embodiments of
the present disclosure, well-known constructions or func-
tions will not be described in detail 1n the case 1n which they
may unnecessarily obscure the understanding of the exem-
plary embodiments of the present disclosure.

In describing the components of exemplary embodiments
of the present disclosure, terms such as first, second, A, B,
(a), (b), etc. can be used. These terms are used only to
differentiate the components from other components. There-
tore, the nature, order, sequence, etc. of the corresponding
components are not limited by these terms. In addition,
unless defined otherwise, 1t 1s to be understood that all the
terms used 1n the specification including technical and
scientific terms have the same meaning as those that are
understood by those skilled in the art. It should be under-
stood that the terms defined by the dictionary are identical
with the meanings within the context of the related art, and
they should not be 1deally or excessively formally construed
unless clearly defined otherwise in the present application.

The present disclosure discloses a technology of perform-
ing a vehicle control by taking account of regions of interest
when 1mage mformation around a vehicle 1s provided to a
screen and a user iputs the regions of interest (e.g.,
obstacles, dangerous regions, etc.) onto the screen.
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Hereinatter, exemplary embodiments of the present dis-
closure will be described 1n detail with reference to FIGS. 1
to 8.

FIG. 1 1s a configuration diagram of a vehicle control
system based on a user input according to an exemplary
embodiment of the present disclosure.

The vehicle control system based on a user input accord-
ing to an exemplary embodiment of the present disclosure
includes an 1mage obtainer 110, an image synthesizer 120, a
user information mput device 130, an 1mage coordinate
converter 140, a vehicle movement information calculator
150, and a vehicle position relationship tracker 160.

The image obtainer 110 obtains an 1mage around a
vehicle. In this case, the image obtainer 110 may include
cameras disposed 1n a front, a rear, and a side of the vehicle.

The image synthesizer 120 synthesizes a plurality of
images obtained by the image obtamner 110 to thereby
configure a screen as 1n FIG. 3A, for example. In this case,
FIG. 3A 1illustrates a screen obtained by expanding an image
showing the rear of the vehicle as a main portion of the
screen, and illustrates another 1mage showing around the
vehicle at the right side of the screen. In this case, the
synthesized 1mage 1s not limited to the screen 1illustrated 1n
FIG. 3A, but may be variously configured according to
convenience ol a user.

The user information input device 130 may receive a
region ol interest through a region touch among an image
which 1s synthesized by the image synthesizer 120 and 1s
displayed or the images which are obtained by the image
obtainer 110 but are not synthesized. Here, the user infor-
mation input device 130 may be implemented so as to
display the screen as a touch display such as a touch pad, a
touch screen, or the like and to receive a touch of a user. In
addition, the regions of interest may include obstacles hav-
ing a low height (e.g., a curbstone, a puddle, etc.) which are
difficult to be detected by an ultrasonic sensor, a radar
sensor, or the like, an obstacle (e.g., a barbed-wire fence)
which 1s dithicult to be recognized on characteristics of the
sensor, or a dangerous region such as a waterway, a slope
way, or the like. FIG. 3B 1s an 1illustrative view of a user
input through an input point according to an exemplary
embodiment of the present disclosure and FIG. 3C 1s an
illustrative view ol a region of interest setting through the
user mput according to an exemplary embodiment of the
present disclosure. That 1s, FIG. 3B, which 1s an example in
which a target position at the time of reversing the vehicle
1s arbitrarily changed by the user input, displays a distance
with a point selected as a point coordinate mput 10 1n an
image. FI1G. 3C 1llustrates an example 1n which the user sets
an obstacle 20 of which a position 1s confirmed by a camera
image such as the curbstone, the waterway, the slope way, or
the like, but which 1s diflicult to be detected by the sensor,
as a region ol interest.

The 1mage coordinate converter 140 converts position
information mput by the user through the user information
input device 130 into a world coordinate and generates a
virtual obstacle.

In this case, an mput image coordinate of the region of
interest input through the user information mput device 130
1s defined as P4I.L,), and the above-mentioned image
coordinate means a bundle of neighboring several pixel
coordinates, not one coordinate. The world coordinate of the
region of interest obtained by calculating the above-men-
tioned mnput 1mage coordinate P, by a camera model 1s
P, (W_W_ ,W_=0), which becomes the world coordinate of
P, calculated 1n a state in which it 1s assumed that P_ 1s an
origin point.
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In addition, a world coordinate of the vehicle 1s P _(C
C,,C,=0), an 1nterior of a quadrangle formed by connecting
four coordinates corresponding to the respective corners of
the vehicle 1n relation to a position of the vehicle at the time
ol a user 1nput 1s set as the world coordinate of the vehicle,
and the above-mentioned world coordinate may be updated
according to a movement of the vehicle.

The 1mage coordinate converter 140 calculates the world
coordinate P (W, ,W W _=0) ot P, by applying the user input
image coordinate P,(1,,1,) to a projection model ot a pin-hole
type (a camera model) as in FIG. 6, and P (W_W W _=0)
becomes the world coordinate of P, calculated 1n a state in
which 1t 1s assumed that P_ 1s an origin point.

The world coordinate of the input coordinate changed
after the vehicle 1s moved 1s defined as M, ,(M,M,.M_=0),
and the above-mentioned world coordinate may be calcu-
lated by adding a movement value of the vehicle to an
mitially set P_.

As such, the image coordinate converter 140 calculates
P ., which 1s the world coordinate for the user mput image
coordinate, initializes the world coordinate P _ of the vehicle,
and then adds movement information (n) of the vehicle to
cach of the world coordinate for the user mput image
coordinate and the world coordinate of the vehicle, thereby
calculating M. .P_. . Inthis case, since the coordinate after
P ., which 1s the world coordinate for the user input 1mage
coordinate 1s moved 1s M, (M, M,.M,=0), the world coor-
dinate for the user input image coordinate after the vehicle
1s moved as much as n becomes M, . Here, n means the
number of frames of a topview 1mage.

The 1mage coordinate converter 140 transiers the world
coordinate M .P__ after the movement of the vehicle to
the vehicle position relationship tracker 160.

The vehicle movement information calculator 150 calcu-
lates vehicle movement information.

The vehicle position relationship tracker 160 tracks a
vehicle position relationship using vehicle movement infor-
mation according to the vehicle movement and region of
interest information by the user input. That 1s, the vehicle
position relationship tracker 160 performs the vehicle con-
trol by comparing a relative distance between the world
coordinate M of the user input image coordinate after the
vehicle movement and the world coordinate P of a
changed position of the vehicle.

As such, the vehicle position relationship tracker 160
tracks a position relationship between the vehicle and the
region ol interest, and may perform a warning in the case in
which there 1s a possibility that a collision might occur
between the vehicle and the region of interest.

Hereinafter, a vehicle control method based on a user
input according to an exemplary embodiment of the present
disclosure will be described 1n detail with reference to FIG.

2.

First, the 1mage obtainer 110 obtains image data around a
vehicle and the image synthesizer 120 synthesizes a plurality
of 1image data (a front, a rear, a right, and a lett), thereby
displaying a synthesized image on a screen of the user
information input device 130 (S101).

As a result, the user information mput device 130 receives
a region touched by a user among 1mages displayed on the
screen, as a region of interest (5102). In this case, the region
ol interest imnput by the user may be designated by a drag or
a touch of a finger of the user as in FIGS. 3A, 3B, and 3C.
In addition, the images displayed on the screen may include
the 1mage synthesized by the image synthesizer 120 or
images which are obtained by the image obtainer 110 but are
not synthesized.
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The 1image coordinate converter 140 converts the region
ol interest designated by the finger of the user into a world
coordinate (S103). In this case, when it 1s assumed that a
user mput image coordinate designated by the user 1s
P/(L.L,), a world coordinate ot P, calculated by a camera
model becomes P, (W, ,W_ W _=0). In this case, P_(C_C,,
C_=0), which 1s a world coordinate of the vehicle 1s 1nitial-
1zed.

Thereafter, the vehicle movement information calculator
150 calculates vehicle movement information (S104).

Thereatter, the 1mage coordinate converter 140 adds the
vehicle movement information to the world coordinate of
the user input 1image coordinate and the world coordinate of
a vehicle position, and transters a world coordinate W of
the user input 1mage coordinate after the vehicle movement
and a world coordinate P__, of the vehicle position after the
vehicle movement to the vehicle position relationship
tracker 160. The vehicle position relationship tracker 160
tracks a vehicle position relationship using vehicle move-
ment mformation according to the vehicle movement and
region of interest information by the user input. That 1s, the
vehicle position relationship tracker 160 performs the
vehicle control by comparing a relative distance between the
world coordinate M, of the user mput image coordinate
after the vehicle movement and the world coordinate P__, of
a changed position of the vehicle (S105).

FIG. 7 1s a diagram 1illustrating an example tracking a
position relationship between a user mput region and a
vehicle 1n response to the movement of the vehicle accord-
ing to an exemplary embodiment of the present disclosure.
Referring to FIG. 7, a virtual obstacle 60 1s set by the user
mput, and the vehicle position relationship tracker 160
calculates a distance between a vehicle 100 and the virtual
obstacle 60 after the movement 61. In addition, the vehicle
position relationship tracker 160 may calculate a distance 62
with the virtual obstacle 60 according to the vehicle move-
ment, thereby performing a collision warning.

FIG. 4A 1s an illustrative view of a set screen of a region
of interest 30 through the user input when a vehicle 1s moved
according to an exemplary embodiment of the present
disclosure and FIG. 4B 1s an 1llustrative view of performing
the vehicle control by applying the setting of the region of
interest 30 of FIG. 4A.

As 1llustrated 1n FIG. 4 A, 1n the case 1n which the case 1n
which the obstacle 1s present 1n a reversing direction at the
time of reversing the vehicle i1s confirmed from an image
screen, 1f the user sets the region of interest by touching a
region 1n which the obstacle 1s present by the hand, the
vehicle position relationship tracker 160 performs a control
of changing the reversing direction by considering the
region of interest which 1s directly set by the user. As
illustrated 1n FIG. 4B, 1t may be seen that a movement
direction of the vehicle 1s varied by applying the region of
interest of the user.

FIG. 5 1s a diagram 1illustrating an example warning a
collision risk by applying the region of interest set by the
user mput according to an exemplary embodiment of the
present disclosure. Referring to FIG. 5, 1n the case in which
a fence or a barbed-wire fence 50 which 1s difhicult to be
recognized by an ultrasonic sensor, or the like at the time of
parking is present, the vehicle control may be performed so
that a warning 1s 1ssued at the time of the collision risk or the
vehicle may be parked while avoiding the above-mentioned
obstacle by setting the fence 40 or the barbed-wire fence 50
on the image screen through the touch or the drag of the user
as the region of interest and setting the fence 40 or the
barbed-wire fence 50 as the virtual obstacle.
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FIG. 8 1s a configuration diagram of a computer system to
implement a vehicle control technology based on a user
input according to an exemplary embodiment of the present
disclosure.

Referring to FIG. 8, a computing system 1000 may
include at least one processor 1100, a memory 1300, a user
interface input device 1400, a user interface output device
1500, a storage 1600, and a network interface 1700 which
are connected through a bus 1200.

The processor 1100 may be a central processing umnit
(CPU) or a semiconductor device executing processes for
instructions which are stored in the memory 1300 and/or the
storage 1600. The memory 1300 and the storage 1600 may
include various kinds of volatile or non-volatile storing
media. For example, the memory 1300 may include a read
only memory (ROM) and a random access memory (RAM).

Accordingly, steps i1n the method or algorithm and/or
functions performed by various components described in
connection with the exemplary embodiments disclosed 1n
the present specification may be directly implemented in
hardware, a software module, or a combination thereotf
which 1s executed by the processor 1100. The software
module may be resided on a storing medium (1.e., the
memory 1300 and/or the storage 1600) such as a random
access memory (RAM) memory, a flash memory, a read only
memory (ROM) memory, an erasable programmable read
only memory (EPROM) memory, an electrically erasable
programmable read only memory (EEPROM) memory, a
register, a hard disk, a removable disk, or a compact disc-
read only memory (CD-ROM).

An 1illustrative storing medium may be coupled to the
processor 1100 and the processor 1100 may read information
from the storing medium and write the information into the
storing medium. Alternatively, the storing medium may also
be integral with the processor 1100. The processor and the
storing medium may also be resided within an application
specific itegrated circuit (ASIC). The ASIC may also be
resided within a user terminal. Alternatively, the processor
and the storing medium may also be resided within the user
terminal as an imdividual component.

As described above, according to the exemplary embodi-
ments of the present disclosure, the user directly mputs the
information on the obstacles or the dangerous regions visu-
ally recognized by the user, and applies the mmformation to
the vehicle control, thereby making 1t possible to perform a
sater vehicle control and to 1increase convenience of the user.

Hereinabove, although the present disclosure has been
described with reference to exemplary embodiments and the
accompanying drawings, the present disclosure 1s not lim-
ited thereto, but may be variously modified and altered by
those skilled in the art to which the present disclosure
pertains without departing from the spirit and scope of the
present disclosure claimed in the following claims.

What 1s claimed 1s:

1. A vehicle control system based on a user input, the
vehicle control system comprising:

a sensor 1nstalled on a vehicle;

a camera different from the sensor and installed on the

vehicle;

a user mformation mput device including a screen dis-
playing an image frame recerved from the camera, and
receiving, by a touch of a user on the image frame
displayed on the screen, a region of interest in the
image frame, wherein the region of interest includes an
image of an obstacle which 1s not sensed by the sensor
and which 1s included 1n the image frame displayed on
the screen;
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an 1mage coordinate converter converting an 1mage coor-
dinate of the region of 1nterest in the image frame 1nto
a world coordinate of a space;

a vehicle movement information calculator calculating

movement information of the vehicle; and

a vehicle position relationship tracker controlling the

vehicle based on the movement information of the
vehicle and the world coordinate of the space.

2. The vehicle control system according to claim 1,
wherein the 1mage coordinate converter calculates a world
coordinate for a position of the vehicle and a world coor-
dinate of the region of interest after the vehicle 1s moved by
adding the movement information of the vehicle to the world
coordinate for the position of the vehicle and the world
coordinate of the region of interest.

3. The vehicle control system according to claim 2,
wherein the vehicle position relationship tracker controls the
vehicle by comparing a relative distance between the world
coordinate for the position of the vehicle and the world
coordinate of the region of interest after the vehicle 1s
moved.

4. The vehicle control system according to claim 3,
wherein the vehicle position relationship tracker performs a
control to avoid a collision between the vehicle and the
region ol interest.

5. The vehicle control system according to claim 1, further
comprising an image synthesizer synthesizing front, rear,
and side 1images of the vehicle from the 1mage frame of the
camera.

6. The vehicle control system according to claim 3,
wherein the user information mput device displays the
image frame synthesized by the image synthesizer on the
screen.

7. A vehicle control method based on a user input, the
vehicle control method comprising:

displaying an 1mage frame around a vehicle on a screen;

recerving a region ol interest in the image frame, by a

touch of a user on the 1mage frame displayed on the
screen, wherein the region of interest includes an
obstacle which 1s not sensed by a sensor for sensing
obstacles and which 1s included in the image frame
displayved on the screen;

converting an image coordinate of the region of interest in

the 1mage frame into a world coordinate of a space;
calculating movement information of the vehicle; and
controlling the vehicle based on the movement informa-
tion of the vehicle and the world coordinate of the
space.

8. The vehicle control method according to claim 7,
wherein 1n the displaying of the image frame on the screen,
front, rear, and side 1mage data of the vehicle are synthesized
and are displayed.

9. The vehicle control method according to claim 7,
wherein the performing of the vehicle control by applying
the region of interest includes:

calculating movement information of the vehicle; and

performing the vehicle control according to a distance

between the region of interest and the vehicle by
considering the movement information of the vehicle.

10. The vehicle control method according to claim 9,
wherein the performing of the vehicle control by applying
the region of interest further includes warning a collision by
comparing a distance between the region of interest and the
vehicle.

11. The vehicle control method according to claim 7,
wherein the sensor 1s one of an ultrasonic sensor or a radar
SEeNsor.
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12. The vehicle control system according to claim 1,
wherein the sensor 1s one of an ultrasonic sensor or a radar
Sensor.
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